The purposes of this study were to histologically assess different types of oral squamous cell carcinoma and the silver-binding nucleolar organizer region (AgNOR) morphology in neoplastic cells, as well as to quantify the number of AgNORs in each type of carcinoma in order to relate AgNOR count and histologic grading. Material and Methods: Twenty-eight cases of oral squamous cell carcinoma were divided into 4 groups, namely well-differentiated, moderately differentiated, poorly differentiated, and undifferentiated. For NOR study, 3-µm-thick sections were stained with 50% aqueous silver nitrate solution. The predominant microscopic pattern of NORs was determined. Quantitative analyses of NORs were obtained of all cells present on each histological field using a 0.025 mm 2 eyepiece graticule. Different histological fields were analyzed until the total number of NORs was 120 cells for each tumor. Kruskall-Wallis test was applied to compare the groups of sample data at a significance level of p=0.05. Results: The mean number of AgNORs per nucleus was 3.20 for the well-differentiated group, 5.33 for the moderately differentiated one, 8.27 for the poorly differentiated one, and 10.08 for the undifferentiated one. AgNOR count was significantly different (p<0.05) among all of the studied groups. Conclusion: AgNOR staining technique seems to be a useful diagnostic tool since differences in AgNOR numeric values can be identified in the different types of oral squamous cell carcinoma. This technique is easy to handle and inexpensive, thus justifying its large use in histopathology.
INTRODUCTION
A persistent dilemma for histopathologists and clinicians resides in determining the malignancy grade of tumors. Traditionally, this determination has been based on evaluation of subjective aspects such as size and nuclear irregularity, loss of polarity, mitotic index and neoplastic invasion. However, more practical and reliable methods are required. Several histopathological grading systems for oral squamous cell carcinoma (OSCC) have been proposed. Nowadays, the most accepted is the one proposed by Anneroth, Batsakis and Luna 4 (1997) since it evaluates malignant cells and the relationship between the tumor and the underlying connective tissue.
Due to the close relationship between nucleolar organizer regions (NORs) and cellular activity, NOR size and number can reflect or predict cell proliferation, transformation, or evident malignancy 12, 14, 20, 23, 24 . Recently, NORs have received special attention from pathologists and techniques for NOR research have been widely studied by histopathologists 6, 14 . The silver-staining technique of argyrophilic nucleolar organizer regions (AgNORs) is simple, reproducible, and very specific. The number of AgNORs in the nucleus may reflect the activation state and the malignancy degree of the involved lesion 9 . This method has been used to distinguish malignant from benign tumors and to evaluate histological grade of malignant tumors in several organs 1, 2, 11, 18, 21, 23 . In general, highly malignant tumors present greater amount and smaller AgNORs than benign or less malignant tumors 8, 16 Taking into account that OSCC presents different histological grade and that chromosome number and NORs are substantially altered in malignant cells, the purposes of this paper were to histologically assess different OSCC types and NOR morphology in malignant cells, as well as to quantify, through appropriate techniques, the number of NORs in each type of the studied carcinoma. 13 (1986) . The sections were deparaffinized by a rinse in xylene for 30 min at 57°C, then left at room temperature for 20 min, and initially dehydrated in 100% alcohol. The slides were immersed in acetic acid/ethanol solution (1:3) for 5 min, and washed with 100% alcohol. Subsequently, they were removed and left to dry. After, the slides were washed with 70% ethanol during 5 min and with distilled water. The 50% aqueous silver nitrate solution was mixed in 2 g/dL gelatin solution dissolved in 1g/dL aqueous formic acid in a 1:2 proportion. This solution was dropped on the sections which were incubated in humid chamber at 45°C for 30 min. After vigorous wash with distilled water at 45°C, the sections were dehydrated with ethanol in increasing concentrations, cleared with xylene, and mounted using Permount ® . The predominant microscopic pattern of NORs distribution was determined for each studied tumor group. For quantitative analysis of NORs, images from each field were obtained from a Studar binocular light microscope with immersion lens and 1,000x final magnification. The number of NORs in the nuclei was obtained of all cells present on each histological field using a 0.025 mm 2 eyepiece graticule.
MATERIAL AND METhODS

Twenty
Different histological fields were analyzed until the total number of NORs was 120 cells for each tumor. This procedure was repeated by the same pathologist, obtaining 2 counts of 120 cells by tumor, and the average number of NORs/nuclei for each case was calculated. When several NORs were closely interspaced, they were counted as one structure. Kruskall-Wallis test was applied to compare the groups of sample data at a significance level of p=0.05.
RESULTS
Clinical data obtained from medical records showed that, according to the tumor site, nine cases were located on the alveolar ridge, seven on the floor of mouth, three on the lower lip, two on the retromolar area, two on the oral tongue, two on the hard palate, one on the gingiva, and one on the buccal mucosa. Only in one case the site was unknown. The age of the patients at the time of neoplasm diagnosis ranged from 38 to 84 years old. Regarding to the gender, 20 were male and eight were female. From the studied patients, 12 were white, nine mulattoes, six black, and the race of one patient was unknown.
AgNORs were seen through light microscope inside the cell nuclei as black to brownish dots, since the yellow staining allowed easy visualization of individual NORs. The number and diameter of the NORs, usually round in shape, were variable and either diffusely distributed all over the nuclear area or grouped in a wide, round and less intensely stained structure. The grouped AgNORs had smaller diameter and were more variable in amount than those diffusely distributed. The number of AgNORs in every OSCC studied is shown in Table 1 . The mean number of AgNORs per nucleus was 3.20 (±0.61) for the well-differentiated group (Figure 1 ), 5.33 (±1.42) for the moderately differentiated one (Figure 2 ), 8.27 (±0.39) for the poorly differentiated one (Figure 3) , and 10.08 (±0.27) for the undifferentiated one (Figure 4) . Kruskal-Wallis test showed a statistically significant difference (p=0.01) among the mean numbers of AgNORs in each studied group. There were also statistically significant differences (p=0.01) for all two-by-two comparisons of groups (Table 2) .
DISCUSSION
Oral cancer is a major public health issue worldwide and it remains a highly lethal and disfiguring disease 3 . Despite considerable advances in the diagnostic and therapeutic techniques 17 , OSCC continues to present a poor prognosis with an estimated 5-year survival rate of only 56% in the United States and Western europe 10 . Moreover, both the incidence and mortality of OSCC have increased over the past decades. Knowledge of the prognostic factors at the beginning of treatment can be crucial in determining the appropriate therapy for each patient. Although various biological and molecular factors have been proposed as prognostic factors in OSCC, so far these factors had no impact on routine clinical care. Comprehensive histopathologic staging of pathological specimens is still an important determinant of postoperative management and prognosis prediction 5 . The understanding of the molecular basis of this variability should lead to the development of targeted therapies as well as to improvement in diagnosis specificity and sensitivity. Histopathological assessment of formalin-fixed biopsy tissue and surgical resection specimens remains the cornerstone of cancer diagnosis and pathological staging in routine clinical practice. In recent years, standard protocols for reporting head and neck cancer have been widely used and these have improved the general level of the pathological assessment 22 . Nucleolus is the location where ribosome RNA (rRNA) is transcribed. In general, the nucleoli of cancer cells are larger and greater in number as compared with normal cells, and contain DNA loops called NORs encoding rRNA production. During cell division, the nucleolus localizes at the secondary constriction of acrocentric chromosomes, where the argyrophilic nonhistone proteins, namely AgNORs, are also located 23 . In the past few years, a great body of research has been conducted on the potential diagnostic and prognostic applications of AgNOR staining. The quantification of interphase AgNORs can represent a useful tool for cell kinetics evaluation. Interphase AgNOR accumulation in cells entering the mitotic cycle is associated with an increased request of ribosomal biogenesis. It is widely known that protein synthesis is faster in rapidly dividing cells when compared with the slowly proliferating ones. Therefore, an increase in the nucleolar structures (AgNORs), where rRNA synthesis takes place, is expected. For these reasons, the AgNOR parameter has been proposed as a reliable marker for the assessment of the rapidity of cell proliferation in routinely processed histological samples 2 .
In the present study, there were significant differences among the mean numbers of AgNORs in each studied group (p=0.01) and for all twoby-two comparisons of groups. The significance level between well differentiated and moderately differentiated groups was 1% (p=0.01), while it was 0.1% (p=0.001) between other groups, thus confirming the existence of differences in cell proliferation among the four studied groups. The increase in the number of AgNORs in malignant tumors may be explained due to the fact that aneuploidy increases as chromosome number alteration enlarges. Coric, et al. 7 (2007) studied the prognostic significance of DNA cytometry in combination with AgNOR investigation in 62 cases of laryngeal SCC, and found a significant correlation between mean number of AgNOR per nucleus and percentage of aneuploidy. In addition, clinical stage and percentage of aneuploidy correlated with survival.
Although previous studies have estimated AgNORs only counting the number of particles 6, 8, 11, 14, 23 , Ruschoff et al. 15 (1990) showed that morphometric study allowed a more precise determination of the influence that many factors have over silver stained NORs. Besides, Teixeira et al.
19 (1996) demonstrated that the size of AgNORs was more consistently related to the cell proliferative state than a simple counting of their number.
CONCLUSION
AgNOR staining technique seems to be a useful diagnostic tool since differences in AgNOR numeric values could be identified in the different types of OSCC. This technique is easy to handle and inexpensive, thus justifying its large use in histopathology. However, it should be well standardized, mainly the fixation method and staining time, in order to eliminate factors that could influence the number of AgNORs in the cell nuclei. For these reasons, the use of morphometric methods (image analysis) could avoid the mistake produced by the union of the particles.
